The purpose of this study was to 1) assess the students ' attitudes, perceptions, and 
Introduction
Only a small fraction oftoday's population, approximately 2% is involved in production agriculture (Utah, Department of Food and Agriculture, 1997). However, because of the tremendous strides made in the fields of biology, genetics, chemistry, and the practical application of advances by agricultural scientists, the United States can produce enough food to feed its population and continue to export food around the world. Several authors (Coulter, 1985; Mallory & Sommer, 1986; National Research Council, 1988; Terry & Lawver, 1995) have alluded to the lack of agricultural literacy and relatively poor public image of agriculture, which may cause reluctance of students to enroll in agricultural curricula, as well as public skepticism of food safety and animal production methods. For food production and export to keep pace with global growth, universities must continue to recruit and educate more urbanized and propagates concerns about food safety, biotechnology, and animal welfare. Non-agricultural groups cultivate these concerns into criticisms by harvesting value-based challenges toward conventional agricultural production (Walter & Reisner, 1994) . One of the primary goals of the Pennsylvania Governor's School for Agricultural Sciences (PGSAS) has been to expose students to the diverse field of agriculture prior to graduation from high school. Participation in PGSAS has guaranteed access to educational opportunity, and has resulted in increased subsequent enrollment in colleges of agriculture (Hoover & Houser, 199 1) .
learning experience (Barkley, 1995) . Not only do those who participate reap the benefits of sharing knowledge, but they also retain accurate information and gain a better understanding of how agricultural production affects others in their daily lives.
Public perception about agriculture can be, and frequently is, influenced by the media. A 1993 Harris poll found a decrease in newspaper science sections fi-om 96 in 1990 to 47 in 1992 (Valenti, 1993) . However, this same poll showed that 4 out of 10 people actively sought out science and 56% of the people sampled reported watching TV programs on science, technology, and nature. This suggests that the public wants science-based information, but the information gatekeepers (news editors) do not feel these stories are newsworthy or profitable and thereby withhold coverage (Valenti, 1993; Roll-Hansen, 1994) . News editors, however, seem willing to include sensationalized stories, such as celebrities campaigning for animal rights or human health impairments resulting from voids in food safety knowledge. This view may create a discrepancy between public understanding and existing reliable information.
Agricultural literacy seems to be the key to improving public perceptions about agriculture and the PGSAS actively supports agricultural education by providing programs above and beyond the school districts' capabilities in agriscience for academically-talented high school students. Through coursework involving guest speakers, field trips, role-playing, problem solving, and hands-on activities, scholars are able to study and research the professional and scientific nature of agriculture and its interaction with society and the environment.
Objectives of the Study
The objectives of this study were to determine: 1) differences in attitudes and perceptions between students with agricultural backgrounds versus students without agricultural experience in animal agriculture production and management, and 2) if a 2-week unit in contemporary animal issues altered the perceptions and attitudes of students with differing levels of agricultural experiences. In order to meet the objectives of the study, the following questions and issues were investigated within the scope of the pre-and post-course surveys, as well as within the contemporary issues in an animal agricultural unit: Disseminating truthful information and promoting agricultural literacy and interest to students are primary goals of educational programs such as the PGSAS. The PGSAS scholars are members of a distinct population who have contrasting values and differing perceptions of timely issues such as agriculture and the role it plays in our society. Bringing together persons with different backgrounds and outlooks to discuss agricultural issues often results in an exhilarating 1.
2.
What effect do students think raising farm animals has society?
4.
Do students think the current laws and reulations provide adequate protection for the environment?
5.
What was student's consumption of animal-based food products and the associated rationale?
Methodology

Sample and Instrumentation
The data for this study were collected from surveys distributed to students enrolled annually from 1996 through 1998 (three years) in the Pennsylvania Governor's School for the Agricultural Sciences (PGSAS). Student participation was limited to 1 year. Each year preand post-course surveys were administered to the 64 PGSAS scholars participating in the 2-week "Contemporary Issues in Animal Agriculture" course that was a mandatory part of their core animal science curriculum. Because this was a required course, all students, 192 over the 3-year period, completed the pre-and post-course surveys, resulting in a response rate of 100%.
The participants in this study represented a specialized population and no sampling techniques were applied. The results therefore cannot be generalized to a larger population, but the intent was to show general trends and provide baseline data for additional investigation in this area.
Students attending PGSAS were chosen through an intensive selection process. This process involved the Pennsylvania Departments of Education and Environmental Protection and Penn Stateuniversity's College of Agricultural Sciences (Fivek & Reynar, 1996) . Coordinators from these units were responsible for the promotion of PGSAS within their districts through informational programs, press releases, and by working with guidance counselors to recruit students. For the 1997 and 1998 programs, PGSAS recruiters also distributed applications to county extension offices, guidance counselors, and high schools with agricultural education courses and FFA programs. The assistant to the state director for the Pennsylvania Governor's School for Excellence then reviewed completed applications and the state selection committee made final decisions.
The questionnaires were developed with the assistance of a specialist in program evaluation and instrument development in Penn State's College of Agricultural Sciences (Bennett & Wilson, 1992) . The questionnaires used for the current study were revised and tested periodically since the development of the original instrument. Researchers administered pre-and post-course written questionnaires to determine attitudes and perceptions of PGSAS scholars about contemporary issues in animal agriculture. Participants in the course were given the precourse survey during the PGSAS orientation.
During the 2 weeks that followed, students engaged in discussions and several hands-on activities based on current issues, concerns, and management practices of the livestock industries (beef, dairy, horse, swine, and veal). Course materials covered such topics as handling and transportation of farm animals, animal nutrition, housing, and waste management. Discussions with role-playing scenarios of controversial issues were presented by the scholars and critiqued by the scholars and staff from the Department of Dairy and Animal Science. Instructors of the animal science issues unit did not use the pre-course survey results to determine content of the instructional unit.
Following the 2 weeks of instruction, participants were given a post-course survey to assess the effectiveness of the course and its impact on the scholars' attitudes and perceptions. Students were asked in the pre-and post-course surveys about their agricultural experience, age, and gender, which served as demographic characteristics. The decision to use pre-and postcourse surveys was made based on prior studies that indicated this is an effective method in determining trends in studies predicting change (Fesseden & Porter, 1959) . After the 1995 PGSAS session, the pre-and post-course surveys were revised. This revision included additional questions. When applicable, the 5-year data were used. In the cases where the 5-year data were not applicable, data from 1996, 1997, and 1998 were compared and noted as such.
Data Analvsis
Descriptive statistics, including frequencies, means, and crosstabulations were obtained. Prior to and upon conclusion of the 2-week unit in animal agriculture, students were asked to respond to attitudinal questions. A Likert scale (strongly disagree to strongly agree) and nominal level data were used to rank their concerns. Scale results were summarized using frequencies, percentages, and means for various animal agricultural issues and were calculated and crosstabulated for agricultural experience. Comparisons were made between students with and without agricultural experience as determining changes in pre-and post-course survey results.
Results
Demographic Summary
Demographic data were collected and compiled by the Pennsylvania Governor's School for Agricultural Sciences (PGSAS) and reported in the PGSAS Annual Reports 1994-1998 (Table 1) . The male to female ratio was 28 to 36 and ethnic backgrounds represented were White/AngloAmerican (8 1.4%), Black/African American (5.0%), Oriental/Asian (9.1%), Hispanic (1.3%) Other Latin American (1.0%), and other (2.2%).
As part of the pre-course survey distributed in 1996, 1997, and 1998, students were asked if they belonged to any animal or agricultural-oriented clubs. In 1996, the majority of students (62.5%) indicated they did not belong to any type of agricultural-oriented clubs. The two clubs that had the most students involved were 4-H (14%) and FFA (11%). Less than 10% of the students said they were members of dog/kennel or horse clubs. In 1997, 48% of the students indicated they did not belong to an agriculturalrelated club. Again, the clubs that had the highest percentage of membership were 4-H (29%) and FFA (23%); and less than 10% belonged to dog/kennel and horse clubs. In 1998, the percentage of students who did not belong to an agricultural-oriented club was the same as 1997 (48%). Participation in 4-H and FFA were the highest 29% and 20%, respectively, with less than 10% belonging to dog/kennel and horse clubs.
Consumption of Animal-based Food Products
Scholars were asked to indicate if they ate various animal-derived food products (beef, pork, veal, dairy products, eggs, fish, and poultry), and any reasons for not consuming these products (Table 2) . A 3-year average (1996, 1997, and 1998) of the pre-course survey scores showed that all students, regardless of agricultural experience, had a high consumption level (77.5% or more) of animal-derived food products, with the exception of veal. An average of 56% of all scholars, regardless of agricultural experiences, indicated that they ate veal. When asked why they did not consume certain animal-derived food products, the majority, 102 students, (3-years combined) ranked taste as the most important deciding factor when choosing not to eat a certain animal-derived food product. The second most cited reason (70 students) was because their families did not serve the products, and health concerns (44 students) was the thirdmost cited reason. Weight concerns (16 students), religious reasons (14 students), and allergies (5 students) were at the bottom of the list of reasons for not eating animal-derived food products. The students were asked, in pre-and postcourse surveys, to indicate the extent they felt products and services from farm animals affect society. The students were given five options: very beneficial, beneficial, no effect, harmful, and very harmful. These categories were collapsed into three categories; beneficial, no effect, and harmful, and crosstabulated with their farm experience. The results for the individual years, 1996, 1997, and 1998, as well as the 3-year averages from pre-and post-course surveys are reported in Tables 2 and  3 .
What effect do products and services from farm animals have on society?
An average of 95.4% of students with no agricultural experience and 96.2% of students with agricultural experience felt the effects of products and services from farm animals were beneficial for society. There was a slight decrease, 1.7%, of those scholars who did not have an agricultural background after completion of the course, who felt products and services were beneficial to society while students with an agricultural background showed a slight increase of 1.4%. In the pre-course, 2.9% of the scholars with no agricultural experience and 3.8% of those with agricultural experience, felt products and services were harmful to society. The results of the postcourse survey showed a 2.4% increase in the students with no agricultural experience who felt that products and services were beneficial and a 1.4% decrease in students who had agricultural experience. The remainder of the students indicated they felt products and services had no effect on society.
What effect does raising farm animals have on the environment? PGSAS scholars were asked their opinion
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of the effects of raising farm animals on the environment. Was it beneficial to the environment, harmful to the environment, or have no effect on the environment? Pre-course survey results indicated 55.2% of students with no agricultural experience felt raising farm animals was beneficial to the environment, and 38.3% felt raising farm animals was harmful to the environment. A higher percentage of students with an agricultural experience, 71.1%, felt raising farm animals was beneficial to the environment, whereas 24.4% felt raising farm animals was harmful to the environment. The remainder of the students felt raising farm animals had no effect on the environment. After completion of the course, a higher percentage of all students, 51% of those without agriculture experience and 29% with agricultural experience, felt raising farm animals was harmful to the environment.
Do you think farmers try to keep the environment clean and free from residue?
In the pre-course survey, 55% of students without any agricultural experience felt that farmers tried to keep the environment clean as did 80.4% of students with an agricultural background. After completion of the unit, the percentage of those students who felt farmers tried to keep the environment clean increased for students without and with agricultural experience to 81% and 89%, respectively. Do vou feel that there are adequate laws and regulations to protect the environment?
Scholars were asked if they felt there were adequate laws and regulations protecting the environment. Results from the pre-course survey showed that 34.4% of students without agricultural experience and 47.8% of students with agricultural experience felt there were adequate laws and regulations. In the post-course survey, students without agricultural experience who felt that there were adequate laws and regulations to protect the environment increased from 34.4% to 64.5%, while those students with agricultural experience decreased from 47.8% to 29.3%. Apparently, the instructional material presented encouraged those with agricultural backgrounds to consider current laws and regulations sufficient, but had the opposite effect on students without agricultural experience. 
Conclusions
The overall trend demonstrates that students, who have had some type of exposure to agriculture, either from living/working on a farm or taking agricultural-related classes, have a more positive view of agriculture than students who have had no exposure to agriculture do. The majority of issues showed a positive increase in attitudes toward agriculture for those students with no prior exposure to agriculture. The percentage of students who had previously been exposed to agriculture increased as well, though not to the same degree as students with no agricultural background. This conclusion concurs with the Bennett and Wilson (1992) study on the impact of the PGSAS "...that students' overall perceptions/opinions tended to become more positive toward animal agriculture at the end of this course." This study was based on academically-talented students with mixed agricultural and non-agricultural experiences similar to some earlier studies (e.g. Betts & Newcomb, 1986; Frick & Birkenholz, 1995) , and yielded similar conclusions.
The exceptions to this trend were how students felt about the effects of raising farm animals on the environment and the amount of laws regulating the protection of the environment. The fact that the results showed students with both agricultural experience and non-agricultural experience felt worse about farm animal production and its impact on the environment after participating in 6-week course, lead us to believe the Governor's School program is primarily creating an awareness and a questioning of agricultural practices. A similar conclusion can be drawn about how students felt about adequate laws and regulations protecting the environment. Students with no agricultural background were made aware of what is required of farmers and producers to ensure the safety of the environment, while students with agricultural experience were made more aware of the very close and delicate link between the practices employed by farmers and the environment. This realization could conclude that additional regulations may be necessary to guarantee that all farmers and producers practice what is required to keep the environment safe and clean.
Recommendations
Because of the positive impact participation in the course has on the scholars, the PGSAS should be used as a model for other land grant universities. Currently Pennsylvania is the
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18 Vol. 40. No. 4 1999 , only state that has a Governor's School for agriculture, though there is a strong interest from other universities. A noticeable drawback of PGSAS is that participation is limited to only those students who show academic promise and an interest in agriculture. This limiting factor must be removed and agricultural education made available to all middle and high school students. With the continuing merging of agriculture, science, and technology on a global level, "agriscience" should be integrated into science class curricula throughout our nation's school systems. Technical advances in agriculture will continue to provide an inexpensive and wholesome food supply. All students, not just the academically-talented or agriculturally interested, should be encouraged to explore careers and expand their knowledge in agriculture.
